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STATm~ENT OF PROBLEM AND RELATED RESEARCH 
The purpose of the study is to determine what relationshi~ 
if any, exists between Spelling Achievement and 
1. Visual Identification of Words Flashed 
2. Visual Analysis of Word Elements 
3. Writing from Visual Memory 
4. Auditory Word Identification 
5. Auditory Analysis of Words 
6. Writing from Auditory Stimulus 
7. Speed of Handwriting from Copy. 
RELATED RE$EARCH 
THE RELATION OF AUDITORY AND VISUAL DISCRIMINATION TO SPELLING 
"· •• the first spelling that a child undertakes is a 
translation of his own speech into sight symbols so that an-
1/ y 
· other may read his thoughts. 11 :Suzzallo was perhaps one of 
the :first to realize that children needed more than incidental 
learning in spelling, and that more emphasis should be laid on 
learning, being certain that the child knew the meaning, pro-
nuneiation and spelling of new words. y 
Wycoff states that "Knowledge of spelling begins with 
perception through the eye and ear and ends with the estab-
lishment of a train of memories." The lack of auditory dis-
crimination, that is, the power to distinguish similarities 
and differences in the sounds of words, and the lack of visual 
discrimination, the power to distinguish similarities and dif-
, ferences in the visual form of the word, appear to be two 
- 4/ 
causes for confusion in reading.- "Because of the conununali ty 
of the language factors, some of the evidence concerning 
1/ Henry Suzzallo, The Teaching of ~pellins, Houghton Mifflin 
ITompany, Boston, 1913, p. lO. 
§_/ Ibid. 
3/ A. E. Wycoff, "Constitutional Bad Spellers", Pedagogical 
Seminary, 2:448-450, December, 1892. 
4/ Helen A. Murphy, An Evaluation of the Effect of Specific 
Training in Auditor! and Visual Discrimination in Be~inni~~ 




reading difficulty is pertinent to a discussion of spell ing y 
disability." Many studies have been made trying to determine 
what extent the visual and auditory factors play, together or 
singly, in producing good or poor spellers. 
2/ 
Gates and Chase- believe that spelling lies about midway 
between reading and word perception. Lack of reading ex-
perience tends to pull spelling down, whereas keenness of word 
perception tends to lift it up. y 
Durrell and Sullivan concluded from their study of 4,000 
children that causes for failure in reading are: 
1. Lack of auditory discrimination of word elements. 
Children with excellent speaking vocabularies 
often fail to notice (hear) the basic sounds in 
words. 
2. Lack of visual discrimination of differences 
between words. Children confuse words and letters 
which look somewhat alike; they fail to notice 
(see) the forms of words. 
3. Failure to attach meaning to words. In the 
struggle to remember the "name'' of a printed word, 
the child may forget its meaning. 
4. Improper adjustment of instruction to learning 
rate. When many new words are taught before old 
ones are learned, confusion and insecurity appear. 
1/ George Spache, "spelling DisabilitY. Correlates I - Factors 
~robably Casual in Spelling Disability', Journal of Educational 
Research, 34:561-586, April, 1941. 
y A. I. Gates and E. H. Chase, "Methods and Theories of Learn-
ing to :Spell Tested by Studies on Deaf Children", Journal of 
Educational J:',szchology, 17:299, May, 1926. 
3/ Donald D. Durrell and Helen B·Sullivan, Building Word Power, 




Koch made a study on the influence of form of presentation 
in learning nonsense syllables. Working with only fourteen 
college women, she presented her syllables in several differ-
ent ways: visual; auditory; visual plus auditory; visual 
alternated with auditory, one trial; visual alternated with 
auditory, two trials; auditory alternated with visual, one 
trial; auditory alternated with visual, two trials. 
The results showed that the auditory form of presentation 
is ineffective. It required more repetitions to learn and 
also caused more errors than the visual perception. She also 
found that the combination of visual and auditory differs 
very little from the visual al~e. y 
Murphy and Junkins studied the effectiveness of a formali-
zed teaching program of auditory and visual discrimination. 
The worked with 150 children who had made little or no gain 
in reading during the first semester of the first grade. The 
children were divided into three groups. One group was given 
ten minutes a day in visual discrimination, another group was 
given ten minutes a day in auditory discrimination, while the 
third group continued with their regular daily lessons. The 
experiment was carried on for six weeks. The following conclu-
sions were drawn at that time: 
l/ Helen L. Koch, (Reviewed by Reed), The Bsyoholo~y of Ele-
mentary School Subjects, Ginn and Company, Boston, 938. 
g/ Helen A. Murphy and Kathryn M. Junkins, "Increasing the 
Learning Rate in First Grade Children", Education, 62:37-39, 
~eptember, 1941. 
4 
-1. All groups showed progress in visual discrimination. 
2. The visual group made greater progress than either of 
the other two. 
3. The auditory discrimination group showed marked prog-
ress while the other groups made little or no gain in 
auditory discrimination. 
4. The control group improved very little while the 
learning rate of the experimental groups was twice 
as great after the training as before. 
1/ 
In a study of 135 cases, Gates-found a correlation of 
0.50 between ability to discriminate small differences between 
pairs of words and ability to spell, and for auditory percep-
tion he found a correlation of 0.48 between ability to pro-
nounce and ability to spell. y 
Acomb achieved a correlation of .76 between spelling and 
visual discrimination, and .74 between spelling and auditory 
discrimination. y 
In the schools in Tulsa, Oklahoma, Hudson and Foler found 
that children in the upper fourth grade made r~latively few 
misspellings that could not be justified as reasonably phonet-
ic. A large percentage of words misspelled by the lower 
fourth grade were not recognizable. It seemed evident that 
y Arthur I. Gates, "A Study of Reading and Spelling With 
:Special Reference to Disability 11 , Journal of Educational Re-
search, 7:12-17, June, 1922. 
2/ Allan Acomb, A Study of the PS][Cholo~ical Factors in Read-
ing and :Spelling, Unpublished !Vlaster•s Tnesls, Bostion Unlver-
sity, 1936, pp. 48-70. 
y J. :s . Hudson and L. Foler, "Instruction in Auditory and 
Visual Discrimination as Means of Improving Spelling", Ele-






these poorest spellers were deficient in both auditory discri-
mination and visual analysis. In a four month study of 259 
pupils of poor spelling ability, it was found that remedial 
instruction in auditory and visual discrimination paid big 
y' 
dividends in the improvement of spelling. They suggest that 
an increased emphasis be placed on the association of auditory 
and visual patterns which make up words, in order that the 
pupils may generalize in trying to spell words for which they 
do not have clear specific images. 
?:/ . 
Foran believes 11 Visual perception is one of the most im-
portant, if not the most important, element in a combination of 
abilities by which learning is effected. Accuracy of visual 
perception is largely a specific trait." He goes on to state: 
11 Practice is essential, not only because spelling 
normally involves writing, but also because visual dis-
crimination is developed by the combined activities of 
noting and copying the letters in their proper order ••• 
••• The disposition left by learning is not an image be-
longing to a single sensory category. It is rather a 
total impression constructed from visual, kinaesthetic 
and auditory images, and the whole welded together. 
From the nature of the abilities involved it be-
comes clear that vivid presentation of the visual form 
of the word, pronouncing it, spelling the letters, and 
direction attention to their order are required." 
];/ Ibid. 
2/ T. G. Foran, "Basic Psychology and Techniques in Spelling", 




After careful study Brook brought forth these theories: 
The first maintains that words are perceived as a whole. The 
experimental evidence shows that words are perceived as quickly 
_and as easily as letters, and short words more quickly than 
letters. The words having the most individual form can be more 
easily distinguished. This theory led to the development of 
the word and sentence method of teaching reading. The second 
\ 
' theory is that letters and parts of words are perceived before 
the word as a whole. The two methods do not hinder but are 
supposed to supplement each other in building word power. This 
final conclusion was drawn: "The matter of perceiving the 
printed language symbols is a progressive precess, which starts 
on a very low level with the recognition of letters and parts y 
of words. 11 
-y 
Messmer found that the long letters which project above the 
line are usually the dominant ones. The child's attention is 
concerned mostly with the upper half of the words and the let-
ters projecting below the line are not so important, and would 
be more easily mistaken for vowels, as ~ for A, p for o. y 
Zeitler agrees with this but goes further and states that 
1/ William F. Brook, "Development of' Higher Orders of' Percep_ 
tual Habits in Reading", Journal of Educational Research, 
21:161-164, March, 1930. 
I 21 Rlid. 
y Osker Messmer (Reviewed by Huey), The Ps;chology and Peda-
gogy of Reading, The Macmillan Company, New ork, 1916, p. 91. 
4/ Julius Zeitler (Reviewed by Huey), The Psychology and Peda-
gogy of' Reading, The Macmillan Company, New York, 1916, p. 83. 
vowels and small consonants are likely to be misread more often, 
and the long consonants the least often. In general, "the more 
characteristically" a letter is shaped the more clearly it is 
recognized. y 
In testing fourth, fifth, and sixth graders Brooke found 
that in visual perception: 
1. Errors occurred least at the beginning of the 
configuration, and became progressively greater 
from left to right. 
2. In two part configurations, both visual and 
auditory, the second part was missed about 
twice as much as the first part. 
3. In three part configurations, in general, the 
ratio between error in the first and second 
parts was greater than that between error in 
the second and third parts; the ratio between 
error in the first and third parts was greater 
than both of these. y . 
Goldscheider and Muller, working with nonsense letters, 
syllables, words and phrases, also concluded that the more 
unfamiliar a sequence of letters may be the more perception of 
its proceeds by letters. y 
Huey found in experiments made some years ago that the 
first half of a word had considerably more value for percep-
tion than the last half. He also states that the terminal let-
ters are considerably more legible than the others, perhaps 
1/ Barbara A. Brooke, Comparison of Recognition and Recall of 
Word Elements, Unpublished Master's Thesis, Boston University, 
1947, p. 52. 
g! Goldscheider and Muller, (Reviewed 
and Pedagogy of Reading, The Macmillan 
3i Edmund B. Huey, The Ps~cholo~y and 
Yacmillan Com~anyJ. New York. 191g. p~. 
by Huey), The Ps~cholo~y 
Company, New Yorr, 191 • 
Peda§ogy of Reading, The 
96-9 .• 
8 
from being partially isolated. Among f actors which c ooperate 
to produce this result may be: 
1. The tendency of English to put the accent on the 
first part of a word. 
2. The preponderance of the number of suffixes over 
prefixes, the main root of the word tending to 
appear in the first part, thus rendering the 
first part more important. 
In tests on children in the four to six year age group, 
1/ 
Mee~drew these general conclusions: 
1. They did, deliberately or accidently, hit upon 
letters or groups of letters for means of 
identification or words. 
2. The last two letters were more often used as 
cues than the first two or middle letters. 
3. The initial letter was more often used as a 
cue than the final letter. 
4. The middle two letters were used least of all 





Certain letters or groups of letters which have 
a peculiar formation, such as i, g, 11, o, and 
k, seem to be selected as cues. 
There are scarcely any data on whether the 
geometrical shape of the words is used as a cue. 
In general, the cue selected seems to be depen-
dent upon the total situation which is set up. y 
wi~h 45 deaf-mutes, Gates and Chase found that 
the deaf owe their spelling ability primarily to a peculiarly 
1/ L. H. Meek, uA Study of Learning and Retention in Young 
'Children", Contributions to Education, No. 164:58-59, Columbia 
University, 1925. 
A. I. Gates and E. H. Chase, op, cit., p. 299. · 
9 
j_ ___ _ 
effective way of perceiving, i.e., reacting visually to words, 
while normal children do not seem to have as effective a type 
of word perception because they rely on the easier device of 
phonetic translation. y 
Bond gave tests to groups of good and poor readers and 
found that there was a significant difference between the total 
control and experimental groups in auditory acuity. An even 
greater difference was found between the pupils taught by the 
phonetic method since 63% of the poor readers had a definite 
hearing loss. No significant difference was found between the 
control and experimental cases that were taught by a look-and-
say method. A difference was disco»ered between the total ex-
perimental and control groups in auditory discrimination. The 
difference between the pupils taught by the phonetic method •••• 
was much ~eater than was found between the total group. y . 
Betts estimates that about 14% of our school children 
have impaired hearing, which is nearly five out of every 
thirty-five pupils in a regular classroom who would need 
special ~ttention. 
1/ Guy L. Bond, 11 The Auditory and Speech Characteristics of 
Poor Readers," Contributions to Education, No. 657, Teachers' 
College, Columbia University, 1935, pp. l-6. 
~ Emmet A. Betts, Foundations of Reading Instruction, 





He also says: 
11 The ability to visually discriminate between word 
forms is essential to reading success •..• Only to a 
slightly lesser degree, the ability to make auditory 
discrimination b~tween words sounds is important for 
success with certain types of beginning reading prog-
ress. Undoubtedly, such auditory abilities contri-
bute in a large measure to spelling achievement." y 
1/Vb.eeler and Wheeler also believe that "Hearing, next to 
vision, is probably one of the most important single factors 
in school success." 
All auditory troubles may not be due to impaired hearing y 
but as Durrell says, "Faulty enunciation seems to be at the 
root of some confusions. If not enunciating the word clearly, 
the child has difficulty in meaning and memory and his reading 
becomes a conglomeration of sounds." 
While it cannot be stated that all reading disabilities 
are allmed with poor auditory memory spans, yet it can be 
stated with certainty that all poor memory spans are allied g 
with difficulty in reading and spelling. · 
§} 
section of Winch tested boys from the poorer London who 
were seven to eight years old menta lly. He found they learned 
1/ Emmett A. Betts, The Prevention and Correction of Reading 
Difficulties, Row, Peterson, and Company, New York, 1936. 
2/ Lester R. and Viola D. Wheeler, 11 Dealing With Auditory Prob 
Tems in the Classroom," Education. 67:511-515, April, 1947. 
'ij Donald D. Durrell, "Confusions in Learning," Education. 
52:330-333, February, 1932. 
j} Ibid. 
§/ W. H. Winch, 11Experimental Researches on Learning to Spell," 
Journal of Educational Psychology, 4:536, November, : l913. 
the words more readily letter by letter, and when there were 
marked motor-articulabozy and auditory factors as well as 
visual ones, than when learning visually and silently by them-
selves. y 
Schmidt studied one hundred and two children. She divided 
them into groups of fifty-one each. The experimental group had 
an average I.Q. of 72.5 and the control group had an average 
I.Q. of 76.667. The experimental group re0eived only special 
auditory instruction, while the control group received only 
regular remedial, or non-auditory instruction. 
The diagnosis and instruction was successful in that it 
strengthe-ned the following conclusion: 11 If initial presenta-
tions are made by auditory methods and varied associative 
abilities developed co-incident with the teaching of reading 
skills, auditory ·learners can reach a high level of high 
. . y 
thoughtful silent reading." 
~ Spache, too, believes that auditory discrimination plays a 
casual part in spelling disability. 
Generally speaking, except for types of situations outside 
the normal pattern of learning, auditory and visual discrimina-
tion have a closely knit relationship, with perhaps visual 
discrimination a little more important. 
y Bernardine G. Schmidt, "Auditory Stimuli in the Improvement 
of Reading, 11 Elementary English Review, 18:149-154, November, 
1913. 
§./ Ibid. 
~ Op. Cit., p. 561. 
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THE RELATION OF INTELLIGENCE TO SPELLING 
There seems to be agreement among many authorities that the 
4lt ability to spell is influenced by intelligence, although poor 
spellers are found among all types of children. Just what 
degree of spelling ability is to be expected with a certain 
degree of mental ability has not yet been determined. y 
Carroll listed and analyzed 34,000 misspellings of 100 
bright and 100 dull children in grades four and five in Public 
School 210, Brooklyn, N.Y. He found that the dull had met with 
considerably more difficulty than the bright, in fact, they 
made three times as many errors. The bright misspelled but 
18.9 per cent of the words which were one year in advance of 
their grade status, and the dull misspelled 59.8 per cent. 
There was a marked difference of degree in the kinds of spell-
ing errors which they made. 
1. The bright made a higher percentage of one 
letter errors. 
~· · The dull made a higher percentage of group errors. 
3. Bright and dull children are affected differ-
ently by the length of the word and the position 
of the syllable. 
4. The bright have a lower percentage of difficulty 
with the shorter words and a higher percentage 
of difficulty with longer words than the dull. 
1/ Herbert A. Carroll, 11 Generalization of Bright and Dull 
Children, 11 A Comparative Study with Special Reference to Spell-
ing, Contributions to Education, No. 439, Teachers College, 
Columbia University, 1936, pp. 12-16. 
13 
5. The bright have a lower percentage of difficulty 
with the first part of the word and a higher one 
with the middle and last parts. 
6. The bright are much more likely to spell pho-
netically. 
7. The bright children have a marked superiority 
over the dull in phonetic generalization ability. y > 
Russell carried on an experiment with 69 pairs of children 
matched as to school, sex, grade, C.A., I.Q., and terms in 
school. One of each group was normal or better in spelling, 
the other was one year or more retarded. Each group was given 
18 tests of constitutional and academic status. Constitutional 
factors include intelligence, hearing and temperament. 
The results showed "that the correlation of spelling with 
intelligence is positive and low, but is probably as high as 
correlation with any single factor." 
The retarded group made more errors in a test of reversals 
in reading and in a test of auditory discrimination of words of 
similar sound. In the academic achievement factors studied, 
the normal spellers reliability exceeded the retarded spellers 
on sixteen test items, such as speed and accuracy of different 
types of silent reading, quality of handwriting, freedom from 
speech errors, and verbal skills such as blending of sounds and 
giving letters for ·letter sounds. The evidence definitely es-
tablished that superior spelling is associated. with a group of 
verbal skills. The good spellers had mastered a group of tech-
1/ David H. Russell, "Characteristics of Good and Poor Spell-
ers," A Diagnostic Study, Contributions to Education, No. 727, 
Teachers College, Columbia University, 1937, pp. 27-55. 
14 
niques such as knowledge of letters and sounds, ability to 
combine these into syllables and words, a large recognition 
vocabulary, and ability to note details in words and paragraph 
An analysis of the study methods of retarded and normal 
groups show that retarded spellers often use unthinking forms 
of attack, such as repeating the word studied and spelling it 
letter by letter, whereas the good spellers tend to use more 
active forms of study, as studying by syllables, noting hard 
parts of words, and checking the words written for practice. 
1/ 
McGovney; at the University of Iowa, made a comparative 
study of two groups of fourteen each. One group were children 
who had low spelling and were also considered by their teachers 
to be poor in spelling. Their median I~Q. as measured by the 
Stanford Binet was 118. The school nurse testified that there 
were no auditory or visual defects in this group. They were 
compared with a group of fourteen good spellers whose I. ~ . was 
slightly higher, the median being 125. 
The Gates Silent Reading Test and the Stanford Binet Ex-
amination had been given. The quality of handwriting had been 
compared with the Ayers handwriting scale and the speed of 
handwriting had been recorded. 
Gates tests of Phonetic Ability, Visual Perception, Visual 
Discrimination, and Visual Analysis were given. 
1/ Margarita McGovney, "Spelling Deficiencies in Children of 
Superior General Ability," Elementary English Review, 7:146-148, 
June, 1930. 
15 
Tests based on words actually misspelled by children were 
given to determine their ability to recogn~ze correct and in-
correct spelling. 
Gates Visual Memory for Symbols Test was used to measure 
visual memory for symbols and words. 
Auditory memory for d1gits and words was measured according 
to the Stanford Binet Technique. 
Close examination revealed that the poor spellers failed 
rather con.sistently on certain tests, namely: 
1. Handwriting (6) 
2. Giving phonetic sounds for letters (6) 
3. Perception of digits (7) 
4. Analysis and recognition of word like 
characters (8) 
5. Visual memory for symbols (10) 
6. Associating pictures with visually presented 
word like characters (2) 
7. Associating the spoken word with word like 
characters ( 6). 
The good spellers surpassed the poor by two or three years 
in some tests. They showed marked superiority in: 
1. Phonetic ability 
2. Visual perception 
3. Analysis of word like characters 
4. Visual memory for symbols. 
1/ 
Hollingworth- carried on a twenty week experiment at 
1/ Leta Hollingworth, 11 The Psychology of Special Disability in 
~pelling", Contribution to Education, No. 88, Teachers College, 
=====IJ=!C:Ql.:u~~. m .. • cer.. 
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Teachers College, Columbia University with a group of fifteen 
children of a normal general capacity but failing in spelling. 
The children selected were fifth graders in Public School 192. 
They were matched with a like group of fifteen selected for 
special disability in arithmetic but not selected for disa-
bility in spelling. 
The children were given an hour of instruction each day. 
Many games and devices were used to make spelling interesting. 
The following conclusions were reached: 
1. Among poor spellers disability is not neces-
sarily a function of the quality of general 
intelligence. 
2. Children of the same mental level, of the same 
intelligence quotient, and of the same school 
training differ among themselves very markedly 
in spelling ability. In rare cases children of 
superior general intelligence may be unable to 
master spelling. 
1/ 
Houser,-working with an unselected group of public school 
children, in Grades 4B to 8B inclusive in Alameda, California, 
obtained a positive correlation of .530 between spelling 
ability and teachers' estimates of general intelligence. 
2/ 
Garrison and Garrison-found a correlation ranging from .39-
.83 between spelling ability and mental ability (as measured by 
the B Stanford Revision of the Binet-Simon Scale.) 
.1/ J. D. Houser, "The Relation of Spelling Ability to General 
Intelligence and to Meaning Vocabulary, 11 Elementary School 
Journal, 16:190-199, December, 1915. 
gj s. C. Garrison and K. C. Garrison, The Psychologx of Elemen-





Reed states that intelligence has a considerable in~luence 
on learning to spell but not nearly so much as it has on the 
comprehension of reading matter or on the solving o~ reasoning 
problems in arithmetic. The value of intelligence in spelling 
shows in the fact that a bright child requires fewer repeti-
tions than a dull child. y 
Gates correlation between the S tanford M. A. and spelling 
averaged -.31 and verbal group tests, 0.42. 
!I 
· &tni~ord states that "intelligence is a factor, but the 
correlation between intelligence and spelling scores are low, 
certainly not greater than 0.40 or 0.50." He claims that 
maturity is the greatest factor in learning to spell. 
!I Acomb concluded as a result of his study of thep3ychologi-
cal factors in reading and spelling that: 
1. Mental age is an extremely significant factor in 
determining reading and spelling ability as mea-
sured by grade achievement. He found a correla-
tion of .80 with mental age and .41 with I. Q. 
2. Spelling ability proved itself to be highly re-
lated to reading ability with a correlation o~ .8~ 
3. The ability to distinguish through visual and 
auditory means, small di~ferences between words 
with accuracy and rapidity depends somewhat on 
mental age. 
1/ Homer B. Reed, Psychology of Elementary School Subjects, 
Ginn and Company, Boston, 1938, pp. 208-263. 
2/ Arthur I. Gates, "Psychology of Reading and Spelling," 
Contributions to Education, No. 129, Teachers College, Columbia 
University, 1922, pp. 7-108. 
y Peter Saniford, Educational Psycholo~y, An Objective S tudy, 
Longmans, Green and Company, 1933, p. 35 • 
4/ Allan Acomb, op. cit., pp. 86-89. 
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THE RELATION OF HANDWRITING TO SPELLING 
There is some disagreement concernin'g . the relationship " o:f y . . -
andwriting to spelling. Gates says that the correlations be-
. \ 
tween writing and spelling are low but positive. They average 
0.18, which is a more uniform positive relation than those be-
tween reading and writing. He continues by stating that: 
Carelessness in writing would of course be 
unfa~orable to accurate spelling. Laborious and 
illegible writing, whether due to native inapti-
tude or to poor training, would place a serious 
inhibition on one important :form of spelling 
practice, so that when poor writing is found, it 
should be improved. 
2/ 
Brenner-seems to go along with this idea when he cites cases 
in which inferior motor control resulted in poor writing, halt-
ing articulation, and general clumsiness. y 
Hildreth also believes that poor handwriting handicaps a 
child in the early stages of learning how to spell because of 
incorrect letter formation. She believes that a pupil's spell-
ing may be better than his handwriting indicates. 
4/ 
Foran-observes that, "Perhaps many of the difficulties at-
tributed to spelling are produced by such interference as poorly 
developed writing habits contribute. The tendency to minimize 
1f Arthur I. Gates, op. cit., pp 75-76. 
~ A. F. Bronner, Psycholo~y of Spelling Abilities or Disa-
bilities, Little Brown andompany, 1917, p. 97. 
~ Gertrude Hildreth, Learning the Three R 1 s, A Modern Inter-
pretation, Educational Publishers Inc., Philadelphia, 1936, 
p. 496. 
if T. G. Foran, op. Cit., p. 102. 
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handwriting may be creating difficulties in other subjects. 
The improvement of handwriting would help in overcoming ·certain 
types of spelling errors." 
1/ 
Russell-in his study of 68 retarded spellers in grades 
three, four, and five . concluded that the difference in quality 
between good and poor writers was very significant, that the 
better writer at these grade levels was the one who wrote more, 
so could spell more. y 
Spache believes that poor motor co-ordination in indirectly 
related to spelling success as it influences speech and hand-
writing. In his opinion, the relation between spelling and 
handwriting is only moderate, but that many ca ses show illegi-
bilit#~ poor letter formation, and letter eccentricities which 
contribute largely to spelling failures. y 
Book and Harter found that the letter substituted has com-
mon kinaesthetic elements with the letter for which the substi-
tution was made. A tremendous improvement in spelling could . 
be produced through greater emphasis on care and on reviewing 
the writi!7 of words. 
Baker found that the median of good spellers was distinctly 
above the median of poor spellers on the Whipple-Healy Topping 
Test. 
1/ David H. Russell, op. cit., p. 59. 
~~George Spache, op. cit., pp. 561-578. 
"3/ William F. Book and Richard s . Harter, "Mistakes Which 
"1upils make in Spelling, 11 Journal of Educational Research, 
19:106-111, February, 1929. iJ Harry J. Baker, Educational Disability and Case Studies in 
Remedial Reading, Public School Publishing Company, Bloomingto~ 
Illinois, 1929, p. 28. 
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.Y' Gates and LaSalle made a thorough study of writing ability 
in its relation to other abilities, finding that the correla-
tion of spelling with writing is small, the correlation being 
0.47. y 
Hollingworth classifies the errors in written spelling as 
follows: first, lapses, or writing only part of the word; 
second, automatically inserting a syllable of the word that is 
to follow the word being written (especially when syllables are 
unfamiliar); third, tending to omit one or two letters which 
require a similar motor response for their execution (for exam-
.ple, gld for glad, sd for sa~; fourth, writing a letter which 
has a common kinaesthetic element (i.e., dod for dog); fifth, 
substituting a letter which has the common phonetic elements of 
the one required; and sixth, errors resulting from common vis-
ual elements (storeheeper for storekeeper). y 
Nichols, in her study, found that the correlation between 
handwriting and spelling achievement is positive but low, so 
low that it has doubtful value as a means of diagnosing spell-
ing difficulties. 
1/ Gates and LaSalle, 11 A Study of Writing Ability and Its Re-
lation to Other Abilities," Journal of Educational Bsychology, 
205, April, 1924. 
~/ Leta :s . Hollingworth, op. cit., pp. 38..:60. · 
3/ Augusta Nichols, The Construction and Use of a Group Test 
for the Analysis of :Spallin~ Difficulties, Unpublished Doctor's 
Thesis, Boston University, 94?, p. 96. 
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y' 
Selzer, in his study of dominance and visual fusion, says 
that requiring a child to write from copy is the best method of 
detecting error. "In this way we can be certain that incorrect 
spelling is due to inability to recognize similarities and 
differences in visual f'orms. 11 
"Writing reinforces word recognition and sentence sense. 
It increases awareness of the characteristic features of words. 
2/ 
Writing words from memory aids recognition."-
Y West -believes that there should be a combination of spell-
ing and language work for the regular handwriting period, so 
that penmanship drill is not considered an extra subject, but 
part of the regular written wor k of school experience. 
4/ 
Watson-says: 
"Useful as it undoubtedly is, both psychologically 
and pedagogically, to build associations from the visual 
appearances of words to their reproduction by graphic 
movement, their phonic form cannot be entirely disre-
garded. This is true for the reason that vocal-auditory 
use of words is bothantecedent to, and more frequent 
than, their visual graphic use in the development of 
language." 
1/ C. A. Selzer, Lateral Dominance and Visual Fusion, Harvard 
l ~iversity Press, 1933, p. 96. 2/ Gertrude Hildreth, Child Growth Through Education, Ronald 
~ress, New York, 1938, p. 229. 
3/ Paul West, "Changing Factors in Handwriting Instruction," 
~ducation Research Mono~raph, No. 9, Public School Publishing 
Company, Bloomington, I 1inois, 1928, p. 44. 
i/ A. Watson, Experimental Studies in the Ps~chology and Peda-
gogy of Spelling, Master*s Thesis, Teachers ollege, Columbia 
University, 1:1-240, 2:246-502, 1926. 
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There also seems to be disagreement concerning the relation y 
ship of speed of handwriting to spelling. Acomb concluded that 
speed of handwriting appears to be only fairly significant in 
relation to spelling ability, having a correlation of 0.58. 
The size of this correlation was somewhat dependent upon visual 
memory of word pattern. y 
Carter came to the conclusion that speed of handwriting is 
not significant as a determing factor in spelling achievement, 
the correlation being .0928. 3/ . 
Durrell~ on the other hand, states that speed of handwriting 
is important for automatic,a6curate spelling because children 
with spelling difficulties are usually slow writers. 
if In conclusion, Mehl, Mills and Douglas feel that writing 
and spelling are of value only when they function as a means of 
education. The major problem involved is that the children be-
come cognizant of the fact that when we wish to use a word in a 
writing situation, we must recall the proper position of the 
letters which make up the word. If a child is to do an effect-
ive job in written communication, he should be able to write the 
words automatically, so that as he writes his words will not be 
23 
RELATIONSHIP OF READING TO SPELLING 
In study after study a high correlation between reading and 
spelling has been noted. In her study of 415 children who had 
1/ . 
special reading defects, Monroe-found, in comparing her reading 
scores with those of spelling, that the correlation coefficients 
between the two were very high. So high that Monroe concluded 
that spelling must be highly related to reading. She also came 
to the conclusion that the relationship robably existed either 
because spelling was greatly dependent on reading or because the 
same factors underlay the ability to spell as underlay the 
ability to read. y 
Like Monroe, Acomb, too, found a high correlation between 
reading and spelling. In comparing scores of 380 pupils he 
tested on the Stanford Achievement Test of Spelling, he found 
a correlation of .83. y 
Durrell also comments on the relationship between reading 
and spelling. He feels that reading and spelling are closely 
allied and makes the following statement: 
11 The fundamental psychological skills underlying 
reading and spelling are similar. In general, reading 
ability correlates closely with spelling ability, since 
skill in word perception is essential if a child is to 
recall words vividly enough to write them. Poor read-
ing is afumost always accompanied by poor spelling. 11 
1/ Marion Monroe, Children i!fuo Cannot Read, University of 
Uhicago Press, Chicago, IIIinois, 1936, p. 13. 
y Allan Acomb, op. cit., p. 66. 
~ Donald D. Durrell, op. cit., p. 273. 
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.Y Hollingworth and her associate C. Amelia Winford, share 
Durrell's feelings about this relationship and state that "poor 
spelling is often correlated with poor reading ability and at 
2/ 
~imes with other disabilities in language." Betts-follows 
along with the findings of others and cont~ibutes the following 
statement: "There is statistical proof of the relationship 
between reading and spelling achievement." 
Numerous as the statements may be concerning the great 
correlation between reading and spelling, exactly in which ways 
3/ 
are the related? According to Betts-there are three major fac-
tors which influence achievement in both reading as well . as 
spelling. They are auditory perception, visual perception and 
intelligence. 
Of the three factors noted as significant in reading and 
spelling, probably the one which has been stressed most by y 
other writers is that of visual perception. Gates especially 
emphasizes the importance of this factor. He believes that the 
ability to see similarities and differences in groups of let-
ters and words (and not numbers and geometric 9esigns) is an 
y L • .s. Hollingworth, op. cit., p. 2. 
2/ Emmet A. Betts, "Interrelationships of Reading and Spelling'~ 
~lementar~ English Review, 22:17, January, _l945. 
'y Ibid. 
4/ Arthur I. Gates, 11 A Study of the Role of Visual Perception, 
Intelligence and Certain Associative Processes in Reading and 
fSpelling," Journal of Educational Psychology, 17:444, October, 
1926. . 
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important part of visual perception. As he points out in one 
his articles, "Of the several abilities studied, that termed 
'word perception' is most clearly associated with achievement 
1/ 
in reading and spelling." Like Gates, Yoakanl, too, stresses 
the importance of word recognition skills in these two subjects. y 
Sharing this belief is Foran. At the conclusion of an experi-
ment he made the following remark: "The data support the hy-
pothesis that much of the connection between ability in reading 
and ability in spelling is due to the dependence of each on the 
capacity to observe small similarities anddifferences between 
wo1.,d forms." 
If these two skills are both dependent on such factors as 
auditory perception, visual perception and intelligence, exact 
why are not all good readers good spellers? Possibly the answ~ 
to this question might be traceable to the visual factor. In 
any case some comment on good readers not necessarily being 
correspondingly good spellers has been made by several workers 
in the field of spelling. In his comparison of a group of nor-
mal or better spellers with a group at least a year retarded in 
. y_ 
spelling, Russell· found that the normal spellers were superior 
to the retarded spellers in both speed and accuracy of reading, 
whether the reading was for general comprehension or to note 
y' Gerald A. Yoakam, ·"Better :Spelling Through Better Reading," 
Journal of the National 'Education Association, 38:596-597, 
November, 1949. 
gj Thomas G. Foran, op. cit., p. 195. 





details. In examining the results more closely, however, he 
found that speed and accuracy where the reading was done for 
general understanding was not so closely related to spelling 
ability as was speed and acctu~acy when the reading was done to 
note details. This led him to draw the following conclusion: 
"The correlation coefficients, of course, indicate 
only slight possibilities, but it seems that ability to 
read for details, which includes specific word recogni-
tion and further word analysis is more closely related 
to spelling ability than reading which gets only the 
main facts. Some recent investigations show that a pupil 
can g~t the general idea of a selection while failing to 
recognize many of the words in it. If pupils are poor in 
word recognition, they are poor in getting details and 
may be poor in spelling. It seems that · poor spelling 
goes with poor reading for details (rather than a general 
comprehension) because it goes with crude word recog-
nition." 
In comparing i;group of good spellers with a group of poor 
spellers McGovney found that the good spellers surpassed the 
' poor spellers by two or three years in perceiving small dif-
ferences in words. In her experiment of the incidental learn-
ing of spelling through four types of word presentation in y 
reading, Keyser found that the .most significant amounts of 
transfer to spelling were made when she used either the oral 
presentation with meanings explained method or the word analysis 
one. \~en Gates found in an investigation conducted with 135 
students from grades three through eight in Scarborough Schools 
lf Margarita McGovney, op. cit., pp. 146-168. 
2/ M. L. Keyser, The Incidental Learning of Spallin~ Throu~h 
Four Types of Word Presentation in Reading, Unpublis~ed Doc or's 
Thesis, ~oston University, 1948. 
e 'ij Arthur I. Gates, op. cit., p. 36. 
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in New York that the multiple correlation of ability to detect 
small differences in words, to recognize the correct form of 
words and to proof-read was higher (0.69) with spelling than 
the multiple correlations of the same functions with reading 
(0.54) he drew up the following tentatiye hypotheses: 
t1During reading, the words may be perceived in a 
way which suffices to call up the meaning but may or 
may not be perceived with sufficient characteristic 
detail to reinstate, even partially, the spelling. 
That is, it is quite possible that when words are per-
ceived in a certain favorable way during ordinary read-
ing, the bonds, involved in spelling the word may be 
strengthened to some degree. Certain subjects fail to 
obtain from words an impression that is adequate for 
reading, some may secure impressions adequate for read-
ing but not adequate for spelling, while others may 
hecome not only good readers but also good spellers, 
through practice obtained by seeing words in a favorable 
way. 11 
1/ 
Further on Gates-says: 
"The correlation between reading and spelling has been 
found continually to be high. Backwardness in reading 
has been, amon our subjects, almost invariably accompa-
nied by backwardness in spelling, although backwardness 
in spelling is not always evidence of backwardness in 
reading. \Vhen the perceptual abilities are satisfactory 
for reading they may still be ins~fficiently precise for 
perceptible assistance in spelling. 11 
28 
Concernii7 the occasional good reader who is a poor speller, '-...:-- - ·--
Hilderbrandt says: 
11 It seems that his ability to perceive the word 
though satisfactory for reading, is not sufficiently 
precise to assist much in spelling. Yet when specific 
favorable reactions have been set up in the spelling 
of a word, reading tends to preserve them." 
y' Ibid, p. 69. 
y Edith L. Hilderbrandt, 11 The Psychological Analysis of 
:Spelling," Pedagogical Seminary, 30:373-374, 1923. 
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Hildreth feels this way about reading and spelling and 
where they diverge: 
"The reading practice is not conducive to i mprove 
spelling because of the very brief fixation of word 
symbols and the predominance of fixation on initial 
syllables. The child falls into this habit naturally 
since only the brief cue is required after considerable 
practice to identify the word needed to complete the 
sense. Spelling proceeds by word analysis; modern 
reading is done by thought units, whether words, 
phrases or sentences." · 
The following statement of 
y 
Carman seems to be in agreement y_ 
with Russell's findings: 11 The ability to spell well probably 
' implies not a general habit or power of observation but a 
special ability to notice small differences in words." 
lf Gertrude Hildreth, op. cit., p. 483. 
y E. K. Carman, "The Cause of Chronic Bad Spelling," .Journal 
of Pedagogy, 13:86-87, 1900-1901. 
y David H. Russell, op. cit.,· p. 58. 
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CHAPTER II 
PLAN AND PROCEDURES OF THE STUDY 
The tests were given in the public schools in Natick, 
Massachusetts. Due to absences, some imperfect tests, and vari 
ous other influences, the expected total of six hundred dropped 
to four hundred and sixty-eight. The series of tests were as 
\!· follows: 
1. Visual Identification of Words Flashed 
2. Visual Analysis of Word Elements 
3. Writing from visual Memory 
4. Auditory Word Identifieation 
5. Auditory Analysis of Words 
6. Writing from Auditory Stimulus 
7. ~peed of Han~writing from Copy. 
The tests were administered to the fourth, fifth and sixth 
grades during late January and early February in the Lilja, 
West Natick, Johnson, Lincoln, and Felchville schools in 
Natick. In November, 1950, all the pupils had been given the 
Metropolitan Achievement Test (Intermediate Partial Battery) 
and the fourth grade had t aken the Grade IV Kulhma.nn Anderson, 
as well. As there were no recent Menta l Ages for t h e fifth and 
sixth grades, they were given the Otis Quick-Scoring Mental 
Ability Tests, Form A, in early March. 
The chronological age and mental age of the children tested I 
covered the following range: 




Grade IV~-8-4 to 12-1 
Grade V--9-4 to 12-9 
Grade VI-10-3 to 13-10 
M.A. 
Grade IV--7-5 to 11-4 
Grade V --6-2 to 14-9 
Grade VI--8-4 to 15-6 
The mean score of each grade for chronological age and 
mental age proved to be: 













'Some of the auditory and visual tests were taken from other 
studies, and some were constructed for the purpose of this 
study. The following is a brief description of the tests ahd 
testing procedures. 
1. VISUAL IDENTIFICATION OF WORDS FLA:SHED y 
This was one of the tests from the Nichols study. It is 
made up of thirty words ranging from easy to very difficult, 
and from one syllable to five syllable words. 
General Directions for Administering. Test: 
"Now turn to the third test. A word will be flashed on a 
card, and you are to write the words from memory. Do not write 
until you are told to do so." 
11 Lool{ at this word. 11 ( 5 seconds). Take the word away and 
wait five more seconds. "Now write.n 
After giving ~hem time to write the word say: "All ready, 
look at the next word. If you didn't finish the one before, 
Augusta Nichols, op. cit., p. 46. 
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leave it and go on to the next." 
Credit was given for the total number of syllables correct-
' ly reproduced. A perfect score would be 80. 
The following is a complete list of words used. 
1. knelt 16. brazen 
2. girder 1'7. flippant 
3. studio 18. vixen 
4. escort 19. intrinsic 
5. adverb 20. veranda 
6. lintel 21. warrior 
'7. radium 22. difference 
8. verdant 23. midnight 
9. deflect 24. squeeze 
10. hexagon 25. pronounce 
11. fallacy 86. georama 
12. brazier 27. clarendon 
13. navigate 28. immemorial 
14. terminus 29. journalism 
15. ferocity 30. geometrical 
2. VISUAL ANALYSIS OF WORD ELEMENTS 
1/ 
This test was built on words appearing in the Nichols-study 
?d 
and based on Thorndike's List for graded words. In this test a 
word is flashed (5 seconds} and after 5 more seconds the child 
crosses out all letters he can remember seeing. There are 
· thirty-six exercises in the test, and each exercise is made up 
of word elements. All parts of the word can be found in each 
exercise, though not in the proper order. 
1/ Augusta Nichols, op. cit., p. 61. 
~ E. L. Thorndike, The Teachers Word Book of 20,000 Words, 







The key word is "complement". 
a ment com ab n ion p1e 
Exercise 21. 
The key word is "disagreeable". 
a a b gree ble dis age 
The key words for each exercise are as follows: 
1. complement 19. dialectic 
2. dramatist 20. acquaintance 
3. nectarine 21. disagreeable 
4. acknowledge 22. laboratory 
5. advertisement 23. extraordinary 
6. quartet 24. confectionery. 
7. guarantee 25. refrigerator 
8. parliament 26. vermilion 
9. temptation 27. perambulate 
10. enthusiastic 28. millimeter 
11. disappointment 29. excelsior 
12. magnificent 30. approbation 
13. reverberation 31. pneumatic 
14. impolite 32. oblivious 
15 .• gondolier 33. transferentia.l 
16. imperial 34. promontory 
17. schismatic 35. palpitate 
18. hermetical 36. underestimate 
General Directions for Administering this test: 
"Look at the first page of the test. There are thirty-six 
exercises in it. Each exercise is made up of single letters 
and groups of letters. I am going to show you a card with a 
word on it. Look at the word carefully. After the word is 
taken away you will wait five seconds, then cross out all the 
letters or groups of letter in exercise one that you remember 




The score for this test is the number of letters or letter 
combinations correctly crossed out. A perfect score would be 
136. 
3. WRITING FROM VISUAL MEMORY 
This test is made up of thirty-six exercises of from five 
to seven words in each exercise. The words were shown from 
five to eight seconds, and then the children were to cross out 
the word they had seen. 
Exercise 1. 








the word shown was dog. 
weather 








the word shown was accordance. 
General Directions for Administering test: 
"Turn to test five. Here is a card with a word on i t. 
You are to .look at the word on the card and then find the same 
word on your paper. For example, I will display a card with 
the word "dog" on it. Look at number 1 on your paper, find the 
word and draw a line through it." 





1. dog 19. experimental 
2. top 20. desirous 
3. last 21. promoting 
4. black 22. regulation 
5. clean 23. contended 
6. quiet 24. consequence 
7. different 25. reformation 
8~ contain 26. disinfectant 
9. weather 27. inferring 
10. pleasantness 28. perversity 
11. reception 29. formulate 
12. indication 30. accordance 
13. factories 31. inductor 
14. ungrateful 32. engender 
15. entertainment 33. maturation 
16. appreciate 34. semicentennial 
17. undecided 35. sudorific 
18. desertion 36. astrophysical 
Credit was given for each word correctly crossed out. A 
perfect score would be 36. 
4. 
y 
AUDITORY WORD IDENTIFICATION 
In this test the examiner speaks a word, the child finds 
that word on his test paper and draws a line through it. The 
test is composed of thirty-six exercises of increasing diffi-
culty and in each exercise the child has five choices from 
which to make a selection. In each exercise the words are of 
similar length and contain similar sounds at either the begin-
nings, endings, or in the central portions. Sample exercises 
are listed below. 
Exercise 1. 
dog day boy boys play the spoken word is "boy" 
Exercise 5. 
nose ice mice race nice the spoken word is "nice" 
e 
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Exercise 32. 
insolent incessant insolvent solvent insurgent 
- --the spoken word is "insolvent". 
Directions for Administering test: 
"Turn to page two. There are the same number of exercises 
on this page as the first one had. Now, I am going to say a 
word to you and you are to find it on your paper and put a 
line through it. For example, the first word is boy. Find 
11 boy 11 in exercise one and put a line through it. If you don r t 
get the word, forget it and go on to the next one." 
S ix to eight seconds were allowed for marking each word. 
Credit was given for each word corre,ctly crossed out. A 
perfect score would be 36. 
The following is a complete list of the words spoken by 
the examiner. 
1. boy 19. deformity 
2. cold 20. dependent 
3. burn 21. reduced 
4. quick 22. productive 
5. nice 23. postscript 
6. speak 24. conjecture 
7. alone 25. apparently 
8. world 26. commissioner 
9. terrible 27. advisedly 
10. radiator 28. perspective 
11. invention 29. distraction 
12. thermometer 30. consistency 
13. reporter 31. registration 
14. attendance 32. insolvent 
15. remarkable 33. exaltation 
16. expressly 34. incipient 
17. entertainment 35. reverberation 
18. bequest 36. monopoly 
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5. AUDITORY ANALYSIS OF WORDS 
The construction of this test was based on an idea being 
developed by D:~;>. Helen Murphy of the Boston University :School 
of Education. The test includes all consonants, all long 
and vowels, and st - ph - gr - bl - sp - re - wh - th - sh -
ingh - ind - ing - less est - oy - or - ck - tch - w - con -
tion - and ous. 
Exercise 1. 
ind r bl sh t ing 
The word given was 11blinding 11 
Exercise 14. 
e s u z w 1 
The word given was zealous. 
General Directions for Administering this test: 
11You are now going to hear a word . In the first exercise 
mark all the letters which you hear. For example, the first 
word is blinding. Circle all the letters you hear in the word 
"blinding. 11 The letters you should have circled were ind - bl -
and -ing in that order. The rest of the exercises are done in 
the same way. 11 Allow about five seconds for the circling. 
Credit was given for the number of sounds correctly circled 
A perfect score would be 110. 
The following is the list of words used in this test. 
1. blinding 13. abduction 
2. sporadic 14. zealous 
3. grocery 15. quiver 
4. religious 16. threshold 
5. politician 17. wonderful 
6. starlight 18. hyphen 






8. misfortune 20. arthritis 
9. vexatious 21. wilderness 
10. voyage 22. cathedral 
11. matchless 23. wheelwright 
12. investing 24. burdock 
6. WRITING FROM AUDITORY STIMULUS 
1/ 
This test was tal{en fr'om the Carter-study. The purpose 
of this test is to find out the child's ability in auditory 
recognition of letters or goups of letters in words, and to 
test the ability to produce the correct symbols for the sounds. 
Phonetic spelling is acceptable. 
Directions for administering the test: 
"On this test you are to write the words pronounced for 
you. Most of these words you do not know, and you will not be 
expected to get them all correct. :Spell them just as you thi 
they sound. Listen carefully to each word for they will be 
pronouncedonly once." Enough time was given for most of the 
children to write, and the next word was given when all but 
two or three heads were up showing readiness. 
Credit was given for each syllable correctly spelled or 
phonetically correct. A perfect score would be 57. 
Below is the list of words used in the test. 
1. v ..... / synapse s:yn apse 
v I - ...., 








4. pilaster pi las ter 
..... ...... , ..... 
5. bacillus ba cil lus 
6. epithet 
....... ~~ _, 
ep i that 
_, 
7. polarize po lar ize 
_, I 
8. intervent in ter vent 
I ......, 
9. blastment blast ment 
alabaster~- ~I. 
_, ._, 
10. al a bas ter 
; 
-
-11. carpolite car po lite 
_I .._, 
12. potentate po ten tate 




14. isotherm i so therm 
._.. /.._.. 
15. crannog Cl"'an nog 
_, I .._, 
16. introvert in tro vert 
...;/ ........ 
17. fantod fan tod 
....... 
,_ 
18. ligulate lig u late 
._I 
- -19. tonometer to no me ter 
._.. I - ......, 
20. dissonant dis so nant 
7. SPEED OF HJ).ND\'IJ'RITING FRO¥ C OP:J=I 
In this test the pupils were required to copy the paragrapn 
found on page four of the test sheet. They were allowed two 
minutes for the exercise and at the end of that time the number 
of letters written were counted and divided by two in order to 
find the actual number of letters written per minute. ~cores 
having a .5 ending were rounded to the next whole number. 
ll Allan Acomb, op. cit., pp. 38-39. 
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Directions for this test: 
"Turn to page four. S ee the story at the top of the page. 
Vfuen I say 'Go' you are to copy the story on the lines below 
the paragraph. Write as fast as you can, but write as well as 
you can, so that I can read the story. Do not stop to erase if 
you make a mistake. Just draw a line through it and go on. 
All ready, go. 11 · 
At the end of two minutes say, 11 Stop, pencils up." 
This is the paragraph the children were asked to copy: 
"The man was standing a lone on top of the hill. 
He seemed to be looking for something. All at once 
he ran as fast as he could go towa rd the white house 
back in the field. He jumped into his car and drove 
a way leaving a cloud of dust behind. S oon, several 
other cars went by going at top speed in the same di-
rection. A faint smell of smoke in the air told us 
that there was a forest fire somewhere off in the 
north. 11 
The score for this test is the number of letters written 
per minute. 
Upon correction of the tests, tables were set up showing 
the score of each child on each test. Each grade was figured 
separately. The correlation of each of the seven tests with 
spelling ability was then worked out for each grade. The mean 
and the standard deviation of each test for each grade were 
also found. Once equipped with the mean and standard deviatio~ 
critical ratio tables were set up. 
From the total number of pupils taking the tests in each 
grade i.e., 160 Grade 4, 155 Grade 5, 153 Grade 6, the 50 
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the lowest spelling grade of each grade were then singled out 
irrespective of differing C.A., M.A., and R.G. As in the case 
of the charts on the total number of pupils tested, the cor-
relation with spelling ability, the mean standard deviation, 
and critical ratio were derived. 
The next step was to examine the spelling grades of all 
the pupils of each grade very closely. Pupils of each grade 
were paired up for sex, C. A., M.A., and R.G. As for the spell-
ing grade, the only cirterion was at least a year's spelling 
difference between the two. Both individuals paired showed no 
more than six months difference belov1 or above grade. From 
the 468 children tested, 82 pair were found. For these 82 
pair critical ratio tables were set up and the mean C.A., 
M. A., R.G., and Sp. G. were found. 
The last step consisted in a further sifting of our 82 
pair. Only those pair of our 82 pair were retained who not 
only showed a constant C.A.,M. A., and R.G., but a significant 
difference in spelling grade above and below grade. In Grade 
4, a pair was retained if the low speller achieved a spelling 
grade anywhere from 2 - 0 to 3 - 5 and the high speller any-
where from 4 - 5 to 6 - 0. In Grade 5 the low spelling range 
was from 3 - 0 to 4 - 5 and the high range from 5 - 5 to 7 - 0 
while in Grade 6 the low range was from 4 - 0 to 5 - 5 and the 
high from 6 - 5 to 8 - 0. Only 20 pair managed to survive thi 
sifting. As in the case of the 82 pair, cirtical ratio tables 
4lt were set up and the mean G.A., M.A., R.G., and Sp. G. were 






ANALY:5IS OF DATA 
The major purpose of this study was to determine what rela-
tionship, if any, does exist b.etween :Spelling Achievement and 
Perception and ~palling Achievement and Speed of Handwriting 
from Copy. 
Four hundred and sixty-eight fourth, fifth, and sixth grade 
pupils were tested in this study. 
Auditory, visual, and speed of handwriting from copy tests 
were administered. The pupils' scores were correlated with 
1 their :s pelling Achievement as found on Metropolitan Achievement 
Tests. 
Total correlations for each grade were made. Separate cor-
relations and critical ratios were derived for the top 50 and 
bottom 50 spellers in each group irrespective of C .A. 1 M.A., 
and R. G. 
Pairing of pupils of each grade was made for sex, C. A., 
M.A., and R.G., and differing spelling ability. ~ 
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Standard Error of the Mean 
Standard Error of the Difference 
Difference of the Mean 
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TABLE I 
COMPARISION OF THE CORRELATIONS OF THE VARIOUS TESTS 
I 
I 
WITH SPELLING ABILITY FOR GRADES 4, 5, 6. (468 PUPIL:S) 
,======r=======r==r====~= Average 
Grade 4 Grade 5 Grade 6 I I ~V~i~su7a~l~TI~d~en~tTifZTic~a~trri=on~---------r------~r--------+------~--~~ of Words Flashed Correlation .741 .767 .601 .703 I Visual AnalysJ.s o.r 
J Word Elements .624 .823 .514 .654 
Writing from Visual 
Memory 






















III and Audit ory Tests I and III. Of these tests Visual Test I, 
Visual Identification of Words Flashed, and Auditory Test I 1 
Auditory Word Identification, show the most consistently high 
correlations with spelling ability. Auditory Test II and the 
Handwriting Test, on the other hand, yield the most uniformly 
low correlation with spelling ability. Since the Auditory Test 
II failed to correlate high with spelling ability, the average 
correlation of the three visual tests runs higher than the 
•=if=-=========-==-===~=-==========-===========--=--=-=- =- - -
I 
TABLE II 
COMPARIS ON OF THE TOP AND BOTTON 50 :SPELLERS 
I N GRADE'S IV, V, VI ON THE ;SEVEN TEST;S 
TEST I. VISUAL IDENTIFICATION OF WORDS FLA:SHED 




























TEST II. VISUAL ANALYSIS OF WORD EnEMENTS 
1 Grade 4 





I S .E. M. 
3.10 
4.14 
High 50 116.70 2.09 








Low 50 84.30 2.28 








29.20 3.57 8.18 








TEST III. WRITING FROM VISUAL MEMORY 
c M s,;m .M. D.M. S .E.D. C.R. 
Grade 4 
High 50 27.96 1.07 11.20 1.35 8.29 
Low 50 16.76 .83 
Grade 5 
High 50 32. .44 9.58 .92 10.41 
Low 50 22.42 .85 
Grade 6 
I High 50 34.46 '·.37 8.38 .88 9.41 
Low 50 26.08 .80 
TEST I. AUDITORY WORD IDENTIFICATION 
D M S .E. M. D.M. S.E.D. C.R. 
Grade 4 
High 50 28. .65 11.94 .90 13.27 
Low 50 16.06 .66 
Grade 5 
High 50 31.76 .58 10 . 84 .93 11.66 
Low 50 20.92 .73 
I Grade 6 
High 50 33.28 .29 7.26 .71 10.23 
Low 50 26.02 .65 
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TEST II. AUDITORY ANALYSI S OF WORDS 
E M S . E.M. D.M. S . E.D . C.R. 
Grade 4 
I High 50 77.30 2.55 16.40 3.66 4.48 
Low 50 60.90 2.63 
I Grade 5 
High 50 77.80 2.47 11.00 3.66 3.72 
1 Low 50 66.80 2.70 
Grade 6 
High 50 88.60 1.99 14.60 3.36 4.35 
Low 50 74. 2.70 
I TEST III. WRITING FROM AUDITORY STIMULUS 
I ' 
I F M :S . E.M. D.M. ;.s .E.D. C.R. I 
Grade 4 
High 50 31.78 1.36 20.i16 1.80 11.37 Low 50 11.32 
' 
Grade 5 
I High 50 44.68 .90 19.80 1.92 10.31 Low 50 24.88 1.70 
I Grade 6 
High 50 40.64 1.11 11.68 1.71 6.83 I Low 50 28.96 1.64 
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I SPEED OF HANDVffiiTING FROM COP¥ I 
'I G M S .E.M. D.M. S .D. C.R. I, 
11 Grade 4 
I High 50 53.54 1.53 12.82 2.45 5.23 
Low 50 40.72 1.91 
Grade 5 
High 50 60.16 1.76 13.36 2.66 5.14 
Low 50 46.80 2.00 
I Grade 6 
I 
High 50 72.74 1.85 8.14 2.56 3.18 
Low 50 64.60 1.78 
Table II shows the means, standard error of the means, 
difference between the means, standard error of the differences 
and critical ratios between the top fifty and bottom fifty 
I spellers in each of the grades tested. 
I 
A steady progression in means from Grade IV to Grade VI 
I 
I 
shows tha t the tests are suitable for the grade level. 
The difference between the means proves that the tests are 
sensitive enough to differentiate between good and poor 
1 spellers. 
I The critical ratio in each of the seven tests is above 3.0 
and therefore is statistically significant. 
I 
The correlation between Spelling Achievement and Handwriti~ 
\ is positive but low. The correlation is lower than that of 
the other tests. 
48 
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Stm~Y TABLE OF BEST 50 AND POOREST 50 SPELLERS 
IN GRADES IV, V, VI, IN THE SEVEN 
Visual Identification 
of Words Flashed 
! Visual Analysis of 
) Word Elements 




Auditory Analysis of 
Words 
Writing from Auditory 
Stimulus 


















Since the total number of cases of each grade were appoxi-
mately the same (160 in Grade IV, 155 in Grade V, and 153 in 
Grade VI), this averaging seems permissible. 
Table III shows the average mean and average critical ratio 
for the combined top and bottom 50 spellers in each of fourth, 
fifth, and sixt~ grades. 
The average critical ratios in each of the tests is above 
three and therefore is statistically significant. 
Auditory Word Identification and Visual Identification Show 
high significance. 
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TABLE IV 
COMPARI:SON~S OF THE CORRELATIONS 
OF THE VARIOUS TESTS WITH SPELLING ABILITY 
FOR THE 50 BEST SPELLERS AND THE 50 POOREST SPELLERS 
IN EACH OF GRADES IV1 V1 VI 
Good 50 Poor 
Grade IV 
Good 50 Poor 
Grade V 





























.249 .079 .576 
.126 .178 .454 
.o .308 .417 
.562 .458 .545 
.065 .224 .410 
I 
.393 .467 .506 
.231 .05 .032 
Table IV shows that the correlations of the 50 best spellers 
and the 50 poorest spellers with spelling ability, in general 1 
runs somewhat higher for the good spellers than for the poor 
spellers. This statement is especially true for Grade IV spel-
lers. In Grade VI the correlations of the good spellers appear 
to no longer work. Possibly the reason £n r this might be that 
t he tests at this level exhausted their possibilities and 
ceiling levels were reached. 
====-==- ~================~===================~============== 
Table V, summarizing the test data of 82 matched pair on 
the various perceptual and handwriting tests, produces findings 
consistent with those summarized in Tables I, II, III. 
There were very significant critical ratios found in the 
three visual tests. Auditory Word Identification showed the 
most significant critical ratio of 4.45. Auditory Analysis of 
Words proved to have the. lowest critical ratio of the seven 
tests given, the ratio being 1.27. The handwriting test again 
did not prove to be too significant as a factor relating to 
spelling ability, the ratio being 1.80. 
These 82 pair resulted from pairing the children of each 
grade for sex, C.A., M.A., and R.G., with the only differing 
factor being spelling ability. In the case of the C.A., M.A., 
and R.G., no more than 6 months' difference was allowed between 
Jthe good and poor spellers. As for the spelling grade, the only 
criterion was at least a year's spelling difference between the 
two. Both could be below or above grade. Cumulative totals 
were kept as close to zero as possible. 
The success of pairing may be discernible in the following 
tables: 
Low Speller High :Speller 
Mean :S.D. Mean S .D. 
C.A. 10-7 13.29 10-8 13.38 
M.A. 10-10 18.2~ 10-11 18.39 
R.G. 5.5 13.23 5.3 13'.56 
:S . G. 4.5 12.90 5.9 12.75 
51 
As reading and spelling both demand word perception, it was 
decided to pair with sex, C.A., M.A., and R.G., held constant, 
but with a significant dift erence in ~~llin grade. 
===-::--"--==-== -=o--==-=fr==c= 
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TABLE V 
I SUMMARIZI NG OF TEST DATA OF 82 MATCHED PAIRS 
jl 
Identification of Words Fl ashed 
Cri t"inal Ra t."io I Visual Mean S.E . Mean Diff.Mean :S.E.Diff I 
High 82 63.85 1.49 10.70 2.49 4.29 
Low 82 53.15 2.00 
Visual Analvsis of Word Elements 
Mean S.E.Mean Diff. Mean S .E.Diff. Critical Rat to 
High 82 105.70 2.03 9.15 3.04 3.01 
Low 82 96.55 2.26 
Writing from Visual Memory __ I 
Mean S.E.Mean Diff.Mean :S .E.Diff. Critical Ratio 
High 82 29.12 .73 3.00 .9 3.33 
Low 82 26.12 .68 
! Auditory Word Identification 
Mean S .E. Mean Diff.Mean .s .E.Diff. Critical Ratio 
~ · - .... '-
High 82 29.34 .59 4.01 .9 4.45 
Low 82 25.33 .69 I 
Auditory Analysis of Words 
Mean 'S.E.Mean Diff.Mean S.E.Diff. Critical Ratio 
High 82 76.85 2.33 61:.10 3.22 1 .27 
Low 83 72.75 2.22 
Writing from Auditory Stimulus 
Mean S .E. Mean Diff.Mean S . E. Diff_._ Critical Ratio 
High 8.2 34.78 1.24 7.17 1.88 3.81 
!Low 82 27.61 1.42 
I 
Speed of Handwriting 
Mean :"S . E.Mean Diff.Mean S .E.Dif'f. Critical Ratio 






The success of the pairing may be discernible in the follo-
wing table showing the matching data of the 20 pairs. 
Low :Spellers High :Spellers 
Mean S .D. Mean S.D. 
C.A. 10-3 13.14 10.2 13.32 
M. A. 10-0 12.99 10.0 14.07 
R. G. 4-7 9.60 5-0 10.38 
Sp.G. 3.6 7.28 5-6 8.51 
As in the case of the entire population tested, the Visual 
Perception Tests showed a higher relationship with spelling 
ability than did the Auditory Perception Tests, although Audi~ 
tory Test I (Word Identification) again proved to show a con-
stantly high relationship. 
The two tests showing the lowest relationship to spelling 
ability are Auditory Test II (Analysis of Words) and the Speed 
of Handwriting Test. 
Due to the fact that only 40 pupils were tested in this 
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TABLE VI 
S UlVIMARIZI NG OF TEST DATA OF 20 MATCHED PAIRS 
A Visual Identification of Words Flashed 
Mean 
1
:S .E. Mean DTff .Mean :s.E.Diff. Critical Ratio I 
High 20 64.40 1.91 16.20 4.37 3.71 
Low 20 48.20 3.93 
' 
I B Visual Analysis of Word Elements 
.Mean S . E. Mean Diff.Mean S . E.Diff. Critical Ratio 
I I High 20 104.90 3.60 15.55 5.65 2.75 Low 20 89.35 4.35 
I 
I c Writing from Visual Memory 
Mean S .E.Mean Diff.Mean S .E.Diff. Critical Ratio 
High 20 28.30 1.17 5.85 1.57 3.73 
Low 20 22.45 1.05 
D Auditory Word Identification 
Mean S .E. Mean Diff.Mean S .E.Diff. Critical Ratio 
High 20 28.00 1.04 4.95 1.69 2.93 
Low 20 23.05 1.33 
E Auditory Analysis of Words 
Mean s .E.Mean Diff.Mean S .E.Diff. Critical Ratio 
High 20 75.00 4.43 9.00 5.66 1.59 
Low 20 66.00 3.53 
F Writing from Auditory S timulus 
Mean S.E. Mean Diff.Mean S .E.Diff. Critical Ratio 
High 20 30.05 1.90 7.30 3.54 2.08 
Low 20 22.75 2.95 
-
G. Speed of Handwriting 
I Mean S .E. Mean Diff.Mean S .E.Diff. Critical Ratio 
1High 20 58.55 2.56 3.40 3.84 
.89 
-
I Low 20 55.15 2.86 
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TABLE VII 
FREQUENCY OF TEST SCORES FOR GRADES IV, V, VI 
A summary of the frequency of scores attained on the variou 
tests for each grade is found in the following tables. In the 
table s there is an upward progression of means from Grade IV to 
Grade VI proving that the tests are reliable for grade place-
ment. 
Scores 




















































































16.35 21.85 ~ I 
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e 'Scores A Visual Identification of Words Flashed 
Grade IV Grade v Grade VI 
80-81 1 1 4 
75-79 4 16 25 
70-74 16 16 39 
65-69 5 24 19 
60-64 15 15 22 
55-59 15 20 15 
50-54 16 16 8 
45-59 18 8 8 
40-44 12 10 5 
35-39 11 13 2 
30-34 12 6 3 
25-29 14 4 0 
20-24 6 3 2 
15-19 6 0 1 
10-14 3 0 0 
5-9 4 1 0 
0-4 2 2 0 
160 155 153 
Mean 43.35 55.75 63.54 
:S.D. 18.70 16.35 12.60 
Scores 
c Writing from Visual Memory 
Grade IV Grade v Grade VI 
34-36 13 21 48 
31-33 15 32 ,50 
28-30 11 26 23 
25-27 11 27 12 
22-24 27 22 10 
19-21 17 12 5 
16-18 29 4 3 
13-15 17 10 1 
10-12 11 0 1 
7·9 6 0 0 
4-6 2 1 0 
1-3 1 0 0 
160 155 153 
Mean 21.37 27.19 30.38 





D Auditory Word Identification 
I Grade IV Grade v Grade VI 
34-36 6 24 31 
31-33 13 30 52 
28-30 25 30 33 
25-27 15 22 14 
22-24 24 14 14 
19-21 22 16 7 
16-18 22 9 1 
13-15 16 6 1 
10-12 14 3 0 
7-9 3 1 0 
4-6 0 0 0 
1-3 0 0 0 
160 155 153 
Mean 22.94 26.77 29.96 
S.D. 11.60 6.57 5.41 
----~=-======~~==== ~======================~ =--- ---==--==--




















































'S .D. 20.90 

























































F Writing from Auditory Stimulus 
Grade IV Grade V Grade IV 
57-59 
54-56 2 1 
51-53 11 3 
48-50 3 12 8 
45-47 4 14 17 
42-44 4 17 10 
39-41 7 9 20 
36-38 5 11 20 
33-35 8 19 14 
30-32 9 11 16 
27-29 20 12 13 
24-26 11 10 12 
21-23 13 6 3 
18-20 9 8 3 
15-17 18 1 4 
12-14 17 3 1 
9-11 12 2 3 
6-8 6 4 2 
3-5 8 0 1 
0-2 6 3 2 
160 155 153 
Mean 21.88 34.55 34.72 
S .D. 12.03 12.75 10.65 
60 
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e 
Scores 
G Speed of Handwriting 
I 
Grade IV Grade v Grade IV 
; 





85-89 1 1 6 
80-84 1 4 17 
75-79 1 5 19 
70-?4 4 10 20 
65-69 4 23 30 
60-64 17 26 21 
55-59 15 11 12 
50-54 28 23 15 
45-49 12 14 3 
40-44 21 15 0 
35-39 25 11 2 
30-34 14 3 0 
25-29 10 3 0 
20-24 5 0 0 
15-19 0 3 0 
10-14 2 0 0 
5-9 0 0 0 
0-4 0 2 0 
160 155 153 
Mean 46.10 56.98 68.58 
fB .D. 13.45 15.90 11.94 






CONCLUSIONS AND I MPLICATIONS FOR FURTHER RESEARCH 
CONCLUSIONS 
After analyzing the data, the following conclusions were 
reached: 
1. These tests have proved that auditory and visual 
discrimination bear a high relationship to spelling 
ability. 
2. The visual perception tests revealed a consistently 
higher relationship to spelling ability than did the 
auditory perception tests. 
3. Auditory Analysis of Words and the Speed of Hand-
writing Tests most uniformly showed the lowest 
relationship to spelling ability. 
4. Despite controlling for reading, the matched pairing 
results did show marked differences in spelling 
ability. 
5. Visual Identification and Auditory Identification 
Tests proved to differentiate most reliably between 
the good and poor spellers. 
5. In some cases, the correlations of Grade VI were 
lower than those of Grades IV and V, proving that 
e91lings were reached. 
7. The means progress steadily from grade to grade 
61 
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showing that the test is sufficiently sensitive to 




SUGGESTIONS FOR FURTHER RESEARCH 
There are tremendous p ossibilities for further investiga-
tion on this thesis: 
1. A more interpreta tive and closer analysis of t h e tables 
could be made. 
2. S ince ceiling levels were reached in Grade VI on Visual 
Analysis and Auditory Analysis Tests, these tests could be re-
vised eliminating the e a siest items and inserting more suitable 
ones. 
3. Reliability and validity co-efficients could be obtaine 
on t h e given tests. 
4. Auditory Analysis Test require s more investiga tion. 
Why did this test in it s elf correla te so consistently low with 
spelling ability? 
5. Visual Analysis and Au,di tory Analysis for the 468 chil-
dren could be rescored. In scoring these tests only right 
answers were taken into considerat;ion and no provision was made 
for penalizing the child for underlining, in some cases, many 
wrong items. Whether this rescoring would affect the present 
correla tions very much would be interesting to see. 
6. A greater population than 468 children might be tested 
in hopes of being able to pair more children as to sex, C.A., 
M.A., and R.G. , with a year's differing spelling ability. 
Would a larger number of pairs yield as good a critical ratio 
as the 82 pairs in this study? 
64 
' 7. An item analysis of erros on individual tests could be 
made in order to compare the good spellers and poor spellers on 
the amount and type of error made. 
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The man was standing alone at the top of the hill. 
He seemed to be looking for something. All at once 
he ran as fast as he could go toward the white house 
back in the field. He jumped into his oar and drove 
away leaving a cloud of dust behind. Soon several 
other cars went by going at top speed in the sa~e 
direction. A faint smell of smoke in the air told 
us that there was a forest fire somewhere off in 
the north. 
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